Mitochondria were isolated from etiolated corn shoots (Zea mays L.) that were stressed to a measured water potential. 
tein. Other reaction conditions are given in the figure legends. Mitochondrial protein was determined by the method of Lowry et al. (9) .
RESULTS
The influence of drought stress on the respiration of plants has been studied and discussed in several reviews (4, 6-8, 14, 15) . While it is generally agreed that under severe water stress respiration is drastically reduced, the respiratory response of plants under limited stress is still a subject of controversy. Some investigators have noted an initial stimulation in rates of respiration at low levels of stress which is followed by inhibition under greater stress (1, 13) , whereas others have observed a continuous reduction in respiration as water potentials become more negative (2, 3, 5) . In order to more fully understand respiratory responses to limited water supply, further study of cellular level respiration in water-stressed tissue is needed. In this study the respiration of mitochondria isolated from corn tissues subjected to varying degrees of water stress is reported. Once the in vitro situation is better understood, cause and effect relationships in the in vivo situation may be more meaningful.
MATERIALS AND METHODS
Corn seedlings (Zea mays L., Wf9 X M14) were grown on paper toweling saturated with a 0.1 mm CaCl2 solution in glass trays covered with Saran Wrap slit at several places for aeration. Following 3 days of incubation in the dark at 30 ± 0.5 C, drought stress was induced by placing the seedlings on dry toweling in uncovered trays for varying lengths of time before harvest. The water status of the etiolated shoot tissue was monitored with a Peltier type thermocouple psychrometer. Figures  1, 2 , and 3. mitochondria were also reduced as water deficits were increased (Fig. 3) . This reduction was observed when isolated mitochondria were oxidizing NADH in state IV, state III, or without phosphate or ADP. Mitochondrial suspensions from lightly stressed tissue did not show a stimulation, but did maintain a rate comparable to the mitochondria isolated from nonstressed corn tissue.
Mitochondria exhibited normal respiratory control ratios for all water potentials up to the point where respiration was severely curtailed (Fig. 4) . For all experiments respiratory control ratios for succinate, malate-pyruvate, and NADH averaged 1.91, 3.31, and 2.27. For the same respective substrates ADP/ 0 ratios averaged 1.08, 1.70 and 1.04. These ratios are similar to values reported for normal mitochondria (11, 16 We have shown in previous work (10) that alterations of mitochondrial membrane function occur with increasing water stress. Since membranes are the site of mitochondrial respiration and a structure-function relationship exists between membranes and respiration, changes in the phospholipid or protein structure of the mitochondrial membrane may cause the suppression of oxidation rates observed in water-stressed tissue. Membrane structure altered by depletion of water could, therefore, be the ultimate cause of the inhibited oxidation of respiratory substrates measured in mitochondria isolated from drought-stressed corn.
Our results show that mitochondria are affected by water stress and that these effects persist even following their isolation from stressed tissue. Although these results were not correlated with whole plant respiration, they do suggest a relationship between whole plant respiration as reported in the literature and in vitro mitochondrial respiration.
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